The direct CP-violations in SU(2) L ×SU(2) R ×U(1) model and two-Higgs doublet extension of the standard model for b → dγ and b → sγ decays are investigated. The calculated value of CP-asymmetry for these two models and for b → dγ and b → sγ decays for the wide range of parameters may exceed the value, predicted by the standard model and has a sign opposite to that of the latter.
The investigation of rare B-meson decays can give an important information on new physics in the TeV region. The observation of direct CP asymmetry in B-meson decays will help to understand the CP breaking phenomenon. The first experimental evidence for the exclusiveB → K * γ decay has been obtained at CLEO [1] . More recently, the branching ratio of the inclusive B → X s γ decay was measured [2] . The b → sγ decay has been investigated theoretically for the standard model and its extensions in [3] - [12] . CP-violation in B −B system in SU(2) L × SU(2) R × U(1) model was considered in [13] . The problem of CP asymmetry for b → sγ decay for standard model and its extensions was investigated in [14, 15, 16] . Although the expected decay rate for b → dγ decay is about 10-20 times smaller than for the b → sγ decay, the CP asymmetry for the first decay can be about 10 times larger [14, 17] . The aim of the present paper is to consider the direct CP decay asymmetry for the b → dγ and b → sγ decays for SU(2) L × SU(2) R × U(1) model and two Higgs doublet extension of the standard model. In SU(2) L × SU(2) R × U(1) model the b → dγ decay amplitude arises due to the interaction of quark charged weak current with the "left" and "right" W-bosons and charged Higgs field. This interaction has the following form [16] :
where W 1 is the "light" (predominantly left-handed) charged gauge boson and β is the mixing angle between left and right W -bosons,
K L and K R are CKM mixing matrices for left and right charged currents respectively, P ± = (1 ± γ 5 )/2, M u and M d are diagonal mass matrices for quarks with Q=2/3 and Q=-1/3 charges respectively. The matrices K L and K R can be expressed in a form, where K L has only one complex phase and K R has five complex phases [18] . Phase δ in (2) takes his origin from the vacuum expectation value of Higgs field Φ, connected with the SU(2) L ×U(1)
In (1) 
We define the direct CP asymmetry for b → dγ decay as [14] :
The direct CP asymmetry for b → dγ decay arises only if the matrix element of decay has an absorptive part, which arises if the final state strong interaction effects are taken into account. In general case the amplitudes of the decaysb →dγ and b → dγ can be expressed in the following form [14] :
where A r a , A i a are real and absorptive parts of amplitudes, V a are some phases and CKM-type factors, a=1,2,3.... Then CP asymmetry is given by:
To take into account QCD-corrections to radiative decays matrix elements the effective Hamiltonian approach is used. We follow to [16] and use the results of [12] for the imaginary part of the amplitude, connected with the O 2 operator:
where z = (m c /m b ) 2 , L=lnz. We take the ratio of c-and b-quark masses equal to 0.29 [12] , then the ratio of imaginary parts of the amplitudes connected withcc andūu intermediate states is approximately equal to r=0.145. We obtain the following expression for effective Hamiltonian of b → dγ decay in SU(2) L × SU(2) R × U(1) model:
where
and the functions A
, which include leading logarithmic strong interaction corrections, were presented in [16] . Using (5) and (6), one obtains the following formula for CP asymmetry for
The expression for CP asymmetry in b → sγ (in the limit m d =0, m s =0) decay can be obtained from (8) by making replacements
We want to stress that in [14, 15, 16 ] the approximate value for r was used: r=0.12. Now we use the correct value r=0.145 [12] , which is essential for the numerical results. Let us proceed to the numerical results. We take α s = 0.212, c 2 ≃ 1.1, [19, 20] . For CKM matrix parameters we use Wolfenstein parametrization:
For parameters λ, A, ρ, η in (11) we use values given in [20] . The CP asymmetry depends also on parameters of SU (2) 
We will consider the following possibilities for the ratios |K [18] . The case (2) corresponds to non-manifest left-right symmetry when |K
It is known that the experiment is in agreement with the standard model predictions for b → sγ decay rate. Following to [16] , we will consider that in SU(2) L × SU(2) R × U(1) model the branching of b → sγ decay can differ from the standard model prediction no more than ∆ = 10%. As for b → dγ decay rate, there is no experimental restriction for it. However, if we assume that in SU(2) L × SU(2) R × U(1) model the b → sγ decay rate is the same (with 10% accuracy) as in standard model, then for the case (1), the same condition will be satisfied for the b → dγ decay rate also. For the case (2) we will consider two possibilities: (2a) b → dγ decay rate is equal with accuracy of ∆ = 10% to that in the standard model (2b) b → dγ decay rate is arbitrary. For case (1) and for a given M W R , M ϕ + the decay asymmetry for b → dγ and b → sγ decays depends on CKM parameters, α and tan2θ. Taking into account (8) and the equivalence of decay rates (with 10% accuracy) in standard model and SU(2) L × SU(2) R × U(1) model, it is easy to understand, that for α = 0 the absolute value of decay asymmetry for both of decays can't exceed the standard model value more than 10% for all the values M W R , M ϕ + , tan2θ. The sign of the decay asymmetry will be the same as in the standard model. When we have a new source of CP violation, i.e. α = 0., the terms in (8) 
dg contribute to decay asymmetry and one can expect less or more significant deviations from the standard model predictions. However, the restriction for decay rate here also plays the important role. In Fig 1 the tan2θ 
The difference is most significant for b → sγ decay. The sign of asymmetry can be different from those in the standard model for both decays. To illustrate the α dependence of the decay asymmetry we give in the Table 1 minimum and maximum values of decay asymmetry for two decays for tan2θ = 2, M W R = M ϕ + = 10T eV and various values of α (for 2.30 ≤ |α| ≤ 3.14 and |α| ≤ 1.9 the condition for decay rate is not satisfied). As we have mentioned above, the difference between results for a CP when taking r=0.12 or 0.145 in the expression (8) is non-negligible: for b → sγ decay it can reach 30%. For this reason values of a CP in Fig 1 are lower than those in [16] . Let us now proceed to the case (2). In Fig 2a we give the tan2θ dependence of a CP for b → dγ decay for case (2a) and for b → sγ decay for case (2) . It is obvious that for the case (2), when there are no restrictions on right current mixing matrix (besides unitarity condition), the decay asymmetry in SU(2) L × SU(2) R × U(1) model is much more different from the standard model predictions, than for the case (1). Indeed, for the case (2) the minimum value of the asymmetry for b → dγ decay can reach (for M W R = M ϕ + = 5T eV ) the value -0.18, while for the previous case the minimum value of a CP for the same values M W R and M ϕ + is equal to -0.02. For b → sγ decay the absolute value of decay asymmetry for the same values M W R and M ϕ + is 1.5-2 times higher than for the previous case. We give in Table 2 minimum and maximum values of decay asymmetry for two decays for tan2θ = 3, M W R = M ϕ + = 10T eV and various values of α (for α| ≤ 1.80 the conditions for decay rate is not satisfied). It is clear that for the case (2a) the deviations from the standard model predictions are more significant and can take place for a larger parameter space, than for the case (1). In Fig 3 for the case (2b) (when we have no restriction for b → dγ decay rate) the decay asymmetry minimum and maximum values are given. We note, that for some values of tan2θ, M W R , M ϕ + the decay asymmetry a CP from (8) becomes abnomally large. This means, that for such values of tan2θ, M W R , M ϕ + (8) becomes incorrect (imaginary part of the amplitude becomes non-small in comparison with the real part and it is necessary to take into account more terms of perturbation theory on α s ). Nevertheless, it is reasonably safe to suggest that in this case the difference from the standard model predictions for M W R , M ϕ + ≤ 10T eV can be significant. Thus, for the case of non-manifest left-right symmetry for the large parameter space of the SU(2) L ×SU(2) R ×U(1) model (M W R , M ϕ + ≤ (10 −15)T eV , tan 2θ ≥ (1.5 − 2.5)) one can expect a significant deviations from the standard model predictions for a CP for both decays. Let us proceed to the two Higgs doublet extension of the standard model. In general case Yukawa interaction of quarks with Higgs doublets ϕ 1 and ϕ 2 is:
where q L is the quark doublet and d R and u R are quark singlets and γ
are matrices in flavor space [15] . Usually two versions of this model are considered [15] : model I, where only one doublet (ϕ 1 ) interacts with quarks: γ Generally speaking, in this case the flavor changing neutral currents can arise [15] . The restrictions on Higgs particles masses and other parameters in such a model were considered in [21] . The last model (model III) is close in some respect to the SU(2) L ×SU(2) R × U(1) model: for this model, as for the previous one, new CP-violating phase arises. As for models I and II, there are no new sources of CP violation. Formula for CP asymmetry in b → sγ decay for two Higgs doublet extension of the standard model is the following [15] :
H sg , C sγ are given in [15] . We note, that there is a difference between formula (13) and the expression for CP asymmetry in [15] : in [15] the factor 2/9 is missed. In Table 3 the numerical results for the model III for some values of charged Higgs boson masses are given. Generally speaking, values of a CP for b → sγ decay, given by Table 3 , are lower than the results [15] for the reason, mentioned above, but the deviation from the standard model predictions for relatively low masses of charged Higgs boson ≤ 200GeV (this is within the limits given in [21] ) can be very large (more than 5 times). As for the b → dγ decay (as it follows from the Table 3 a)) the restrictions on absolute value a CP are close to the predictions of the standard model. The difference is that CP-asymmetry here can have opposite sign and the minimum value of a CP can be very small. In Table 3 b) the minimum and maximum values of CP asymmetry for b → dγ decay, for the case when we use the less severe condition ∆ < 50% for the decay rate, are given. In this case the absolute value of CP asymmetry can be 1.5 times larger than the standard model predictions. As we have mentioned above, for the models I and II there is no new source of CP-violation and as it follows from the Tables 4 and 5 , the values of a CP for two decays are almost the same as for the standard model. 
